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Lycopene prevents experimental priapism
against oxidative and nitrosative damage
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Abstract. — OBJECTIVE: Priapism is a persis-
tent and often painful penile erection in the ab-
sence of sexual stimulation. It can cause pro-
gressive fibrosis, edema and drying of the erec-
tile tissue and then it can lead to erectile dys-
function. Previous studies suggested that, neu-
ronal nitric oxide levels increased during the pri-
apism. High NO levels can result in the forma-
tion of reactive oxygen species (ROS) leading to
oxidative stress in tissue and reproductive sys-
tem. The aim of this study was to evaluate oxida-
tive and nitrosative effects caused by pri
in cavernosal tissue and serum, and deter
beneficial effects of lycopene on ischemi
apism.

MATERIALS AND METHODS: 32 rats
randomly divided into four grg :

ituric acid reactive
d a significant de-

creased formation of
O in rats with priapism.
r findings indicated that is-

es of rats. However lycopene treat-
ent eliminates these negative effects induced
priapism. For this reason, we suggested that
ppene may be used in the treatment of pri-
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painful pe-
ce of sexual stimula-

uch as antipsychotics and
3. Also it can be associated

tumors, neurological disorders and
he spider and scorpion®®. Firstly, pri-
cause progressive fibrosis, edema and
drying of the erectile tissue and then it can lead
to erectile dysfunction®. Previous studies suggest-
ed that neuronal nitric oxide (NO) levels in-
creased during the priapism*®. Also, it was
demonstrated that abnormally high NO levels can
result in the formation of reactive oxygen species
(ROS) leading to oxidative stress in tissue and re-
productive system. This situation may cause se-
vere infertility after priapism treatment. There-
fore, it follows that antioxidant therapy may pre-
vent side effects of priapism in the reproductive
system.

Lycopene is a main carotenoid and is the most
potent antioxidant among the various common
carotenoids’. It is synthesized by microorganisms
and plants red fruit and vegetables including toma-
toes, watermelons, pink-grapefruits, apricots, pa-
paya, guava and rosehip'®!'. Humans and animals
do not synthesize lycopene and, thus, depend on
dietary sources mainly tomatoes'. Recently, many
studies reported the beneficial effects of lycopene
against cancer such as prostate and toxicities of
antineoplastic agent (e.g. nephrotoxicity, hepato-
toxicity) due to its highly efficient antioxidant and
free radical scavenger properties'*!>. The antioxi-
dant activity of lycopene is assayed by inhibition
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of thiobarbituric acid reactive substances
(TBARS) formation and induction of antioxidant
defense system'®. Atessahin et al'” determined that
lycopene prevents oxidative damage in testis tis-
sue of rat. Similarly, many authors'>!* claimed that
prevention of oxidative stress by lycopene results
in chemotherapeutic effect against many cancer
types such as prostate. Since oxidative stress is
one of the important results of priapism, it is,
therefore, reasonable to consider that lycopene
may play a role in the cellular defenses against ox-
idative stress induced by priapism.

Thus, in the current study, we aimed to deter-
mine of oxidative and nitrosative damage caused
by ischemic priapism in serum and covernosal tis-
sue and to find out whether or not lycopene has
any beneficial effect against priapism in adult rats.

Materials and Methods

Chemicals

Lycopene 10% FS (Redivivo TM, Code 7803)
was obtained from DSM Nutritional Products
(Istanbul, Turkey). (Warwickshire, UK). All
chemicals were purchased from Sigma Ch
Co. (St. Louis, MO, USA).

Animals

Thirty two healthy adult malg
rats (between 2-3 months q
weight) obtained from thg
Institute, Malatya-Tugke X
i i propylene Tat
an ambient
for them
ere per-

g the ishcemic priapism and
; e oeriod. Priapism was accomplished
v 1th the mdOdified method described by Uluocak et
al'® and Sanli et al'®. Briefly, a 50-cc syringe was
W for the vacuum erection device and before
apMlication of vacuum to the penis, a constriction
band, which was cut from 16 Fr Foley catheter in
2 mm slices, was loaded around the tip of the vac-
uum erection device. Then, the tip of the syringe
was placed to the base of the penis and withdrawn

gently to induce erection in the rat penis. After in-
duction of erection in sufficient grade, the con-
striction band was placed to the base of the penis
by slipping off the syringe (Figure 1).

The animals were divided into four groups
with each containing eight rats. The firs

the band was removed from t
and the penile tissue was al

ed intraperitonally (10
apism. In the fourt
istered at 30"
reperfusion

4) to obtain 1: 10 (w/v) dilu-
omogenate. Blood samples
the left ventricle with an in-

Biochemical Assay

The levels of homogenized tissue and serum
TBARS, as an index of lipid peroxidation, were de-
termined by thiobarbituric acid reaction using the
method of Yagi®®. The product was evaluated spec-
trophotometrically at 532 nm and results are ex-
pressed as nmol/g tissue and nmol/ml. The reduced

Figure 1. Formed experimental priapism models in rat by
syringe.
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glutathione (GSH) levels content of the testis ho-
mogenate was measured at 412 nm using the
method of Sedlak and Lindsay*'. The GSH level
was expressed as nmol/ml. SOD (superoxide dis-
mutase) activity was measured by the inhibition of
nitroblue tetrazolium (NBT) reduction due to O,”
generated by the xanthine/xanthine oxidase sys-
tem*. One unit of CuZn-SOD activity was defined
as the amount of protein causing 50% inhibition of
the NBT reduction rate. The product was evaluated
spectrophotometrically at 560 nm. Results are ex-
pressed as IU/mg protein. Catalase (CAT) activity
of tissues was determined according to the method
of Aebi®. The enzymatic decomposition of H,0,
was followed directly by the decrease in absorbance
at 240 nm. The difference in absorbance per unit
time was used as a measure of CAT activity. Tissue
protein content was determined according to the
method developed by Lowry et al using bovine
serum albumin as standard*.

Determination of NO

Serum nitric oxide (NO) level was determined
by the evaluation of its stable oxidation products
nitrite (NO™,), and nitrate (NO7;). Serum
levels were measured by the Griess reac
Reduction of nitrate to nitrite was accomp
by catalytic reaction using cadmium. The n
produced was determined by diazotization of $

equation was
sample conge

and post hoc Tukey-HSD test were used to deter-
mine the differences among the groups. All the
analyses were carried out using the SPSS/PC
(Version 11.5; SPSS, Chicago, IL, USA) soft-
ware package program. Data are presented as
meanzstandard error of means (SEM).

Results

rought SOD, CAT, GSH and
to the control level.

ities and TBARS, GSH levels
given in Table II. In priapism

ats compared with that of control and
other groups. However, the TBARS and NO lev-
els were significantly increased in the priapism
group compared to other groups. In the ly-
copene+priapism group, TBARS, NO and GSH
levels were near to control group value, but CAT
and SOD activities remained unchanged com-
pared with priapism group.

Discussion
Oxidative and/or nitrosative stress has an im-

portant role in the pathogenesis of ischemic pri-
apism. It is largely known that the generation and

The SOD%nd CAT activities and GSH and TBARS levels in cavernosal tissue of rats.

Priapism+
Control Lycopene Priapism Lycopene p value
RS umol/ml 3.92 +0.322 291 +0.322 5.86 £ 0.33° 292 +0.13* 0.001
GSH nmol/ml 109.5 +3.21° 1143 £3.93* 922+2.11° 111.3 +3.00° 0.001
SOD U/mg protein 16.24 +0.51° 16.55 +0.91° 12.16 = 1.08° 13.91 +0.26¢ 0.005
CAT U/mg protein 0.053 £0.0014* 0.052 £ 0.0026* 0.028 = 0.0016° 0.043 £ 0.0027¢ 0.001

Means bearing different superscripts within same row were significantly different.
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Table IlI. The SOD and CAT activities and GSH and TBARS levels in serum samples of rats.

Priapism+
Control Lycopene Priapism Lycopene p value
TBARS pmol/ml 3.33£0.28* 3.06 + 0.40* 6.63 +0.49° 4.20 £0.29° 0.001
GSH nmol/ml 66.14 + 3.49° 63.46 = 1.11 40.63 £ 1.13° 57.01 £2.14¢ g
SOD U/mg protein 10.73 £ 0.61%¢ 11.06 = 1.51° 8.55 £0.425¢ 9.26 +1.20¢
CAT U/mg protein 0.081 £ 0.0014* 0.084 + 0.0026* 0.078 £ 0.0016* 0.083 £ 0.0027°
NO pmol/l 7.15 £ 0.88* 6.92+0.51° 11.13£0.31° 8.84 +0.42¢

Means bearing different superscripts within same row were significantly different.

activity of reactive oxygen (ROS) and nitrogen
species (RNS) in the penis influence vascular
homeostasis of this organ, with adverse effects
exerted at cellular and molecular levels'®. In this
context, we thought that ROS scavengers and an-
tioxidant agents could be beneficial in the clini-
cal management of ischemic priapism. In this
work we showed that ischemic priapism lead to
oxidative and nitrosative damage in both cover-
nosal tissue and serum samples. On the other
hand, lycopene treatment in ischemic priapism
prevent oxidative and nitrosative stress and
caused reoxygenation of the tissue.
TBARS, a degradation product from lip'
droperoxidation, provides an index of pero

portant role in the etiology and
several diseases and disorders j
priapism?. In our study the reg

peroxidations. Previous stud-
results, Lycopene could decrease

any previous studies clearly
lycopene is a potent antioxidant
ipid peroxidations'>!316,

, GPx (enzymatic) and GSH (nonen-
Eymatic) are members of body antioxidant defense
ems protecting against oxidative damage
caiSed by free radicals production in normal phys-
iological conditions and against molecules such as
TBARS?. In the current study, it was shown that 1
hour priapism caused an attenuation in both enzy-
matic and nonenzymatic antioxidant defense sys-

confirmed
that prisa

al reports? clearly
any diseases including cancer
results clearly showed that 1
d an imbalance in oxidant/an-

cavernosal tissue damage in penis.
lycopene can prevent oxidative damage

cwrosal tissue and may reverse the deleteri-
ous effects of priapism.

NO, known as endothelium-derived relaxing
factor (EDRF), is an important cellular signaling
molecule involved in many physiological and
pathological processes?!. The endothelium of
blood vessels uses nitric oxide to signal the sur-
rounding smooth muscle to relax, thus resulting
in vasodilation and increased blood flow*3. Al-
so, NO has an important function in penile erec-
tion via coordination with corpus cavernosal
smooth muscle relaxation®>. In our study it was
observed that priapism caused a significant in-
crease in NO levels, but lycopene decreased ele-
vated NO levels in serum. Elevation of NO may
be due to ischemia conditions and elevated ox-
idative stress in penis. Similarly, Uluocak et al'®
showed that priapism increase NO levels in
serum and melatonin brought the levels of NO
closer to normal levels. These findings agree
with our findings.

Conclusions

Oxidative and nitrosative stress play important
role in many ischemic disorders such as pri-
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apism. For that, if oxidative and nitrosative stress
are prevented with any agent, the damage caused
by priapism can be reversed. In this study, it was
observed that an hour priapism caused ischemia
and a significant oxidative and nitrosative dam-
age via an increase of TBARS and NO levels and
a decrease of SOD, CAT, GSH and Gpx levels in
serum and cavernosal tissue in rats. Additionaly,
it was determined that lycopene eliminates ox-
idative and nitrosative damage in cavernosal tis-
sue and serum due to their strong antioxidative
properties. In conclusion because cavernosal
damage may occur in erectile dysfunction in
male, and therefore, quality of life may be im-
paired. lycopene may be used for the clinical
treatment of priapism.
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